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(54) MULTIPLEX COMMUNICATION SYSTEM 



(71) We, Majnichi Broadcastikg 
System^ of 53, Dohima Funadaikimiachi, 
Kita-ku, Osaki-Shij J^P^ ^ Japanese Com- 
pany, and Nippon Electric Compa>(y, 

5 LrMiTED, of 7 — 15 Shiba Gochome, Minato- 
ku, Tokyo-to, Japan, a Japanese Company, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and tile method by whioi it is to be per- 

10 formed, to be particularly described in and 
by the following staiement: — 

This invention relates to electrical ccm- 
raunication systems arranged to make efficient 
use of transmission time. 

15 Transmission of two sorts of signals through 
a charmel has been carried out by frequency 
multiplication, timt-division multiplication, 
phase multiplication, or the like. 
The protection to which the invention is 

20 entitled is predicated in the accompanying 
aiaiemcnt of claim. 

By means of the invention effective use can 
be made, for example, of the blanking in- 
tervals of a television signal. 

25 For example, it becomes possible, while 
watching an education program, to receive 
pictures for permanent record such as data, 
tables, texbooks, and the like. Alternatively, 
it is feasible to receive at pertinent intervals 

30 in the television reception special news, pro- 
gramme information, stock prices, and tlic 
like. Thus, this invention has various appli- 
cations and enables effective transmission of 
information. 

35 A system embodying the invention will be 
described for transmitting, superposed on ^ a 
television signal, a signal of a^ facsimile 
apparatus whose period of scanning in in- 
dependent of tiie period of scanning for tlic 

40 television signal. With this system, it is pos- 
sible to rcstort to a conventional manner of 
synchronization between the facsimile trans- 
mitter and receiver, such as the power-source 
synchronization or the forced synchronization 

45 nonnally used in transmission of the facsimile 
signal. This has the merit of enabling any 
facsimile transmitter and receiver in wtvicc 



to be used as they are and, furthermore, pro- 
vides improvements in the quality of the 
received facsimile picture and in the stability 50 
of the whole system. 

This invention provides a multiplex com- 
munication system for a signal having a 
relatively narrower frequency band. The 
former signal may be a television signal, 55 
while the latter may be a facsimiie signal. 
The invention will hereafter be described 
with reference to certain embodiments for 
transmitting facsimile si^ls interpolated in 
television signals shown in the accompanymg 60 
drawings in which: — 

Fig. 1 shows waveforms for illustrating 
the basic principles of this invention; 

Fig. 2 is a block diagram of an embodi- 
ment of the transmitter of this invention; 65 

Fig. 3 is a block diagram of an embodi- 
ment of the receiver of this invention; 

Fig. 4 is a block diagram of the principal 
portion of another embodiment of the trans- 
miner of this invention; 70 

Fig. 5 shows wave forms for explaining 
Figs. 4 and 6; 

Fig. 6 is a block diagram of the principal 
ponion of ano^er embodiment of the receiver 
of this invention; 75 

Fig. 7 is a block diagram of a receiver 
employing the embodiment shown in Fig. 6; 
and 

Fig. 8 shows wave forms for explaining 
the principles of a diird embodiment of this 80 
invention. 

As is well-known, a television signal has 
a blanking interval (blanking period) for each 
horizontal and vertical scanning, which in- 
terval is an idle interval bein^r not used for 85 
transmission of the picture. These intervals 
can amount to 14% for horizontal and 8% 
for vertical. These intervals, although used 
in transmittine the synchronizine signal train 
for timing the scanning in uie receivers, 90 
mostly remain tmutilized. This invention pro- 
poses superposition of a facsimile signal on 
the idle intervals within the video signal 
level. In Fig. 1, a wave form 104 shows an 
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a' p'cSr durS venical blaj^g 
The broto. to. Pcmoa F 

f a <S»u3 binary signal musi b= con- 

before ^^-5^ 
blocks for . sup«TK»in^ mj^ ^ 

^:^Qf t£ receiver noOTithstandrnfi the 
^^Lt the black level is warranted tbroug^> 
SSbSSctorintemls to enable the blank- 

^ k « There is no oicture infonnauon in 
r"d^isiot%^ d-Sing the blanking in- 
^s^Im as different levels are assigned t» 
I^ldwteion synchronizing signal tram and 
35 t fS°e si^al. respecUvely. it is feasible 
» the^facsimile signal by means of 

I oDwable with the television synchroniz- 
LfdgSran and a level discrk^ator and 
tos » avoid any adverse effeos of the 
ttlevision signal cn the facsimile signal. 



of the signals derived by the m^^^;^^ 
CI lae Mb"*" j to another syn- 



Ad embodiment of thU 
s^^l^cd with reference to the wave form 
SySS ofV 1 and the block diagram 
M of Fig. 2. 

The output of a facsimile transmitter 1 
is (teteaed by a deteaor 2 to become a 
facSf signal 103. The levels of the wave- 
103 represent the bnght and the dark 
50 ^^^ A original picture bemg ttar^- 
^ Wtted. The television signal to be mulu- 
oS b supplied to a termmal 13, from 
KsTsnal Sie horizontal and the vertical 
Sn^m^ng signals are derived^ a sj- 
5j dircnizlng signal siyara or 12. The vetacsu 
" synchronizing sipial tram ' .^'^ ^.^e 
synchronized oscillator 3. :„j 
vertical synchronizing signal, the synchronized 
oStoflr 3 produces a contmuous pulse tram 

chroniztog Sigma train which is the remamder 



LrwiS^aC^i^lEinrvS' " 

&^r?e?cffpHl«'"^102sho^ 80 
die wvc form 102. The reason why the 

^bS dear soon. The cto(± f l^wp 
l2a S die facsimile signal 103 dctr^l^ 
Ae deteaor 2 are fed to a 
■ which is widely used as a memory elemait for 
dS«l signals.'ln this embodmient, thesh^ 
Sa 6 of 20-bit . capacity peifonns 
^pling. through its logical opeanon, rf the ^ 
fiSesignal 1(B by thecontmmmspu^ 90 
tJSTaof STdock pulse tram «>2, stai^ 
and reading-out by the pulse groups b of the 
cK^ train 102 to derive bmary signal 
™ups having the same bits as *e pulse 
S^^At^* same time, the shrftr^ter 95 

amUBriy performs storing by the pulse group* 
Tand reStog-out of the stored intom«.«a 
by the continuous pulse tram, a » deme 
KiBMv sienal train, which is not the 
^ffve'^^is ?^oved by the ,u«^ 100 
^e shaper 10. For convenience, a blocfc 
Containing the elements 3, 4, 5, 6, 7, and 
8 wiU be called a signal transformmg blodc 
J. The pulse shaperTo shap« the bma^ 
d^l xndns derived by the shift register 6, 105 
Ke pX gmups b supplied from the gate 
ri*m a hinV^BMl which is the ^ 
nul^ width as the pulse groups b for con- 
of superpiSition on the television 
S and whidi is actually ?«P'=,n'osed 110 
a Wr 11 oa the television signal and then 
fed to a television transmitter 
^tout terminal 14. The wave form 104 ihcm 
KeSsignalha^gd^tot-^oned 

binary signal superposed thereon, wbaan tne ii5 
bSSTof the facsimile origiwl pictm* « 
Seated by the pulse ampUtude (aasmuch 
^d.e pulsed are hina^. by pres«ce and 
absence of pulses). In this figure. Pi snows 
?h^pSods?f the video signal; P., theoOTods 120 

of Se dualizing puls«; P». P«»f>%?! 
the vertical synchronizing pulse tram, F,, the 

S^odsT^dr'thfpulsegmups derived 125. 

from the facsimile signal. . •„ 

Aa cmbodimcQt of the receiver of to m- 
vendon will now be described with reference 
to Fig. 3. 
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A teleyisioo leceiver 15 is illustrated, with 23 to record a picture that corresponds to 

its principal portion having connection with the transmitted fecsimile piaure. 
this invention being shown. The broadcast In connection with the foregoing cmbodi- 

tclcvision clectrcmagnciic wave received by ments, shift registers have been referred to 

5 the television receiver is led to a high-fre- as the memory elements in the transmitter 70 

quency circuit, sulEciently amplified, and then and the receiver. Such elements, however, 

detected. The resulting television signal is are not necessarily shift registers but may be 

led through an input terminal 16 to a video any memory elements having at least twenty- 

ampHfier 17. The amplified signal is applied bit memory capacity and enabling the clock 

10 to a cathode-ray tube 18 to reproduce the pulses to store and read out, with similar 75 

television picture. In order to separate the technical eifect. Examples of ihe elements 

facsimile signal superposed on the television usable are flipflop circuits, memory cones, 

signal according to this invention, the ampli- delay lines, memory tubes, magnetic tapes, 

iied television signal is partly fed from the and others. With some sorts of the memory 

15 video amplifier 17 to a gate 19 and a syn- elements, it ht possible to deal not only with 80 

chronizing signal separator 12. The syn- binary signals but also signals whose level 

chronizing signal separator 12 separates the varies in a continuous manner, 
horizontal and the vertical synchronizing Now, more detailed explanation will be 

signal trains from the television signal, as in given about the clock pulse train 102 used 

20 the transmitter of Fig. 2. The vertical syn- in concentrating and expanding the facsimile 85 
chronizing signal train inter alia is led to signal in the first embodiments. As has already 
a gate pulse f;enerator 4 which produces me been mentioned, the clock pulse train con- 
pulses like tliose of the transmitter of Fig. sists of a continuous pulse train a and a 
2 for gating at the gate 19 the facsimile signal succession of pulse groups b. A pulse group 

25 superposed on the television signal. The taken- b enclosed by a broken-lme circle 102' is 90 

out facsimile signal is supplied to a shift shown at 102" on an enlarged scale. The 

register 6. A signal recovering blodc 20 continuous pulse train a is in synchronism 

having the shift register 6 as the principal with the vertical synchronizing signal train 

clement is of the same construction as the 101 and its repetition frequency is an integral 

30 signal transforming block 9 of the transmitter, multiple of the latter. The pulse groups b 95 

wherein the elements 3, 4, 5, 6, 7, and 8 of have the same repetition frequency as the 

Fig. 3 correspond to the elements of the same vertical synchronizing signal train lOK appear 

reference numerals of Fig. 2, respectively. For within the duration of the vertical blanking 
the transmincr of Fig. 2, the block 9 is used ' intervals of the television signal on which 

35 to concentrate a continuous signal within ccr- superposition is to be effected, and have 100 

tain intervals bv subsrituting therefor 20-bit group phase and width ofTset from the pulses 

pulse groups* while the block 20 of the same of the continuous pulse train a. Furthermore, 

construction is used to carry out the reversed the repetition frequency of the continuous 

process in the receiver of Fig. 3. Thus, pulse train a is determined by the maximum 

40 the pulse groups concentrated withm certain frequency of the facsimile signal to be sampled 105 

intervals are reconverted into a continuous thereby at the transmincr and should be 

signal. ^ Although it has been assumed for about two or four times as large as the 

ccnvenioice during explanation of the trans- maximum frequency. The number of pulses 

mitter that sampHng and stormg are carried contained by each pulse group b must be 

45 out by twenty pulses of the longer repetition equal to the number of pulses of the con- no 

period of the clock pulse train and that read- tinuous pulse tran a existing within a period 

mg-out is accomplished by twenty pulses of of the vertical synchronization, namely, equal 

the shorter repention period, use is possible to the value of the integral multiple, as is 

of the above-mentioned storing clock pulses evident from the foregoing signal tran^orma- 

50 and reading-out clock pulses as the reading- tion process of the sigt^ transforming or 115 

out and the storing pulses, respectively, be- recovering block. As for the width of the 

cause a shift register simultaneously performs pulse groups b, the maximum is determined 

storing and reading-ont in principle. It will by the number of pulses to be contained and 

thus be understood that the same circuit can by the transmission band width of the tele- 

55 perform both signal concentration and ex- vision signal^ while the minimum is deter- 120 

pansion which differ from each other only mined so as not to be shorter than a period 

as to the output signal portions to be utilized, of the continuous pulse aain a in order to 

In this manner, the output of tlic shift register prevent any misoperation which would oiher- 

6 is a facsimile signal in the form of a con- wise occur due to coexistence of the pulse 

60 tinuous binary signal train which is the replica train a and the pulse groups b. The phase 125 

of the facshnile signal 103 prior to the of die pulse groups b is determined with 

transformation in the transmincr. Later, this reference to the continuous pulse train a so 

signal is used to modulate at a modulator that both may be offset from each other. In 

21 in the carrier wave .supplied from a carrier addition, each of the pulse groups b, in 

65 oscillator 22, and is led to a facsimile receiver consideration of superposition on the tele- 130 



u „ thtoudi the delay circuit 26. The delay or- 

vision signal, must be. "R'" rdeS ^^ts im^ "f^jj,,^, 

chronizine signal portions of ™ television w ^^jj^aig output terminal 27 or 

t^Trl eie the first embodimen^ la ou^^t t«^ , delayad W one 

Lu eid, the repetition frequency of 1200 g^^^^ ^ 105 of tbe m^i 

cyd« Sed for the contmuouj pu^^^^ ^« ^j^^ other output 

It oossible to transmit the facsmiue wB*t*^ delaved bv four micro- 

a.^.^'ivi?*'f.lfm™ oicture frequency is 



70 



10 



15 



20 



Tf. nd Zi of the' telcvis on 

it follows that one period "f^^X 
pulse train a ronesponds ^<> ^'^Tt 
Sds of the horizontal .sy«:l}r«"™'-X 
Jhe nmnber of pukes contained m each p«l« 

-iP^fli nf ,h/horizontal synchromsm 



simaL while the oxncr oui^ui y — — 

& pdses 107 dfl»y«f„,^i"L^- 
Ilt^nds from the pulses 105. Another ter- 
Ltof24^v« a^^rign- lOS^t bdmlar 

♦^^e outDUt signal of the shift register & 73 
S £f tStoVthe first embodiment and 
tft^ed to a gate 25 «^ 
Xr S terminal the pulses 106 from 
uSSt ttininai 27 of ti« delay ^^^^ 
In this embodiment, the P«l»« ^ ^ 
Mocked and aUowcd to pass through the 
"t?24 ^htR the pulses 108 assume bmary 
f^d OrScctivST Therefor Uie P^c. 
io"are\Zied_«^^^^^ 35 



in ealh^^iod of the horizontal ^yndjromsm 25^^ ^ -^^ "set*' state by the 

at f^r S^amcly, the repetition frequency ox^J^^^^ „^ ^ ^ puJses 107 wher 



25 



30 



35 



40 



45 



50 



55 



60 



65 



thereof at 63 kilocycles 
Now, another embodiment wui oc 

des^Ud for c^Jl^ TT^L ot 
inwntion into effect. W^A th? r^"* « 
ttw first embodiments shown in i"ig- 3. * 

S! "^.S' Xto^" 

cnc transmitter. In order to sausjy^"" . ^ 
a modulation system » ?rop«ed ^"^g^Jj 

Powd °f *e 'embodiment, 
are equa » ^S'/l " teoninal 31 receives 
Referring to » i noup b 

in die clock pulse iwm a 
cmbodimenB, * si^^l « s pp ^.^^.^ 

rTAtfly^^"''29 has twUput 
eUSs fi^r and Pulses Jh^ct 

1 ^«^£indTl!^hi[e the ^et 
'cceiVes the signal 



rfT binary signals 108 assume binary code 
¥'.SV ^stable flipflop circuit 29 « set 
bv thrpulses 105 and reset ly the pulses IDS' 
E are three microsecond. <«» 
rtie oukes 107, when the binary signal 108 is 
.•^"^Th^/dKl Jdsc^dth modulated.sign^ 
109 aie obtainS^t the . output tenmnal 30 

^mS^d^r^ifw^^^^ 

^«^with the first embodiments, su<A are 
Jffli^ted by the width «rf pulses,, or by 
modulaiion (PWM). with the 

'^T^'^SSfT'ezample of the d«nodu- 
lator of AeKCond embodimcat with referacc 
,0 Fig 6 showing the pindpai potnonofa 
reeeiyer, the facsimile simal sep««f~ 
STtTtele^ion signal is what htt be« 
^own in Fig. 5 as the output agnal ITO 
S Fte. 4 and is supplied from an mput w- 
minaf32 directly to one of the two mput 
Sds of an W 9^"=^^ 34 and ^e 
other through a two-microsecond detty ax- 
SrsrSuch as the twj input sigwls 
Tthe AND circuit are of^.tte^wavefo^ 
hown at 109 and 110 5, puj^^ 

supplied to an output terminal 35 wtei l^ute« 
are simultaneously present m bodii^ 
sinials. The resulting waye form "oreqion^ 
tfSit light and shade binary signal 108 

the ?ulse.wi5th modulation prmaple is shown 
^Nmei 36 in the television t^^^^ 
S ;e^»niSl'SS«X 
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by the broken line corresponds to MC signal 
Transfotmation lock 20 of Fig. 3. The AND 
?rcu t 34 of Fig. 6 is comprised m the signal 
Sormatiou blcck 40 by the input circmt 
5 TO the shift register 6. The mixer 7 performs 
^ Th^ Sme cperttion as in die afore-mcnuoned 
blocks 9 and 20 and produces the clock pulse 
Sin 102 for (he shift register 6.. The output 
signal cf the signal transformation block 40 
10 utilized, after processed as ^ the cn^od - 
nient cf Fig. 3. to produce the facsimile 

Li^lhe description just mentioned, the phase 
cf the trailing edges of the pulses whose Icad- 
15 ing edges appear at a given repetition penod 
has bein modulated according to the conteni 
of the signal. It is. however, possible with 
a similar circuit to effect modulation of the 
phase oi the leading edges of pulses whose 
20 trailing edges appear at a constant period and 
thus to achieve the same technical merits with 
the same receiver circuit More parucular ly. 
it is possible to use as the reset pulses for the 
fUpflop circuit 29 the pulses 105 used as tlie 
25 sef pulses and to supply to the l^istable flip- 
flop circuit 29 as the set pulses those pulses 
106 and 107 used as the reset pulses which 
are interswitched according to the binary 
value of the binary signal 108. 
art With the second embodiment so tar ex- 
plained, the relation between the two widths 
of the broad and narrow pulses and the delay 
lime of the delay circuit is so determined 
as mentioned above that the Pu}s«^/n«^ 
ac caused to pass through the delay arcuit, may 
^ a^ once converted into a signal whose 
amplitude varies between two values. Accord- 
inz to the second embodiment wherein one 
of the leading and the trailing edges of ^ 
40 pulses of the superposed signals carnes the 
information and the other serves to provide 
the phase reference, it becomes possible to 
much simplify the demodulatmg poruon of 
the receiver. In the receiver of the fim 
45 embodiment the shift pulses for storing the 
c^arated signals in the shift register in- 
Ction a?e derived from the television 
synchronizing signal: therefore, ^jot ^nlv i 
the clock puke generator comphcated but 
50 also the phase, the number, the w>dth, and 
the like of the clock pulses are subject to 
the condition for operating the arcuit with 
the resulting misoperauon. In contrast, each 
pulse of the^second embodhnent has the dual 
55 function of serving ,as a clock V^^^^^ 
^ carrying the information so that misoperation 
seSL occurs and the stability of the e. 
ceWer depends entirely on the delay circuit. 
tTc delay circuit for short delay time as 
^ iauired here, if composed of passive circuit 
^ can'easily provide stable delay tuxxc 

anTwarram certainty of operation Fuiih. - 
morc, in the receiver of the second embcch- 
ment, because the input pulse signal to the 
65 S ft renter has also'the function of serving 



ns the shift pulse for stormg, it is possible 
to apply not wily a periodic signal but also 
an aperiodic signal as an input sipial to 
the input terminal of the shift register. Jherfr- 
fore, it is possible to superpose a discrete 70 
signal corresponding to the facsimile signal 
to a discrete idle interval where the tele- 
vision synchronizing signal does not occur. 
In other words, this pulsc-width demodulation 
system, if comi»ned with a memory element 75 
such as a shift register accompanymg an 
AND circuit, serves easily to derive arapU- 
tude modulated information from apCTiodic 
information and remarkably to contribute to 
simplification of the receivers. . , 

F^urther examples of the binary signals 
which carry the phase reference information 
are signal pulses used in tlie second embodi- 
ment plus phase reference pulses correspond- 
ing to the respective signal pulses. As shown W 
in Fig. 8, a phase reference pulse g^up c 
is arranged separalcly from a si^al pulse 
uroup and placed pnor or posterior to the 
signal pulse group. The phase reference pulse 
group is employed in dcmodulauon. W 

Pulse train 116 shows the phase reference 
pulse group c placed prior to eadi sipal 
pulse group d. In the demodulator, the phase 
reference pulse group c > taken out and 
provided in a delay cucuit with time delay » 
so diat the phase reference pdses may co- 
incide with the corresponding signa pulses. 

In pulse train 117, the signal pulse group 
d leads the phase reference P^'^^ group c 
Therefore, the signal pulse group d is delayed iw 
on demodulation. 

In cither case, it becomes necessary, when 
Che repetition periods of the pulses of each 
group are very short, to raise the precision 
and the stability of the delay circuit dc- 105 
pendent on the interval between the phase 
reference pulse group c and the signal pulse 

^Tn^the description so far made, the signals 
to be multiplexed have been the television HO 
signal and the facsimile signal. It i^ how- 
c^kr, possible to use instead of the «jevision 
signal any other signal having periodic idle 
intervals and instead of the facsimile sig^l 
any other binary signal on carrying out the 115 
multiplex communication. Furthennocc, the 
sienal to be superimposed may be two or 
more signals which arc concentrated m the 
manner explained in conjuncuon wiih the 
embodiments of this mvenuon mio different 120 
imemls, respeaively. Still further, the mulu- 
plex communication of this mvenuon is not 
only applicable to a binary signal but also 
to a sampled signal of three or more values, 
with ad(«tion of circuits for separating out 125 
and combining into such values and memory 
elements corresponding to the number of 

''Th^invention, when appUed to multiplex 
communication of the television and the 130 
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facsimile sigoals, makes it possible with addi- 
tica of simple devices to die transmitting and 
the receiving ends to broadcast simultaneously 
television and facamile, without any modi- 
5 fication of the transminer, the repeaters, and 
the similar apparatus and without any advctse 
effects cn reception of the television signal 
which plays the principal role. This inven- 
tion thus has a fi:rcat utility. 

10 WHAT WE CLAIM IS: — 

1. An electrical communication system ior 
traasmittmg a principal signal and an addi- 
tional signal through a ccmmunicaticn 
clianncl having the frequency bandwidth only 

15 for said principal signal, ccwnprising; 

means for samplmg and digitizing said 
additional signal in response to sampling 
pulses; 

means for storing the digital signal so 
20 produced; 

pulse train means for reading-out the stored 
signal in timenxmpressed fashion widiin idle 
intervals periodically contained in said prin- 
cipal signaL the number of pulses in said 
25 read-out pulse train being equal to the num- 
ber of said sampling pulses appearing within 
a repetition pcnod of said idle interval; and 
means for adding the *read put' digital 
signal in timed relationship to said prindpal 
30 signal. 

2. An electrical communication system as 
claimed in claim 1, further comprising: • 

means for transforming said digital signal 
Into width-modulated pulses in response to 
35 said read-out pulses. 

3. An electrical communication system as 
claimed in claim 1 incorporating signal re- 
ceiving apparatus comprismg: 

means for reproducing said principal signal 
40 having said periodic idle intervals; 

means for separating from said prindpal 
signal said additional digital signal contained 
therein in time-compressed fashion in said 
idle intervals; and 
45 means for time-expanding said separated 
digital signal and decoding said digital signal 
CO reproduce said additional signal. 

4. An electrical communication system as 
claimed in claim 1 further comprising 

50 means for transfonning said digital signal 
into wdth-modulated pulses in response to 
said itad-out pulses 

AND 

signal-receiving apparatus comprising; means 
55 for reproducing said prindpal signal having 
said periodic idle intervals containing^ said 
additional width-modulated pulse train sigpal; 
means for separating said additional signal 
from said prindpal signal; means coupled to 
60 said separating means for transforming said 
width-modulated pulses back into the original 
digital signals; and means for time-expanding 



said re-formed digital signals and decoding 
said digital signals to reproduce said original 
additional signaL 65 

5. An electrical communicatioa systtm^ as 
claimed in claim 1, in which said principal 
signal is a television signal^ and said addi- 
tional signal is a facsimile signal. 

6. An electrical communication system as 70 
daimed in claim 1, in which said storing 
means is a shift register. 

7. An electrical communicarion systein as 
daimed in claim 3, in whidi said time- 
expanding means is a shift register. 75 

8. An electrical communication systein for 
transmitting a television signal and a facsimile 
signal through a conmiunication channel 
having the Sequency bandwidth only for 
said television sigpol, conaprising: 80 

means for sampling and digitizing said 
facsimile signal in response to sampling pulses 
having a repetition frequency which is an 
inie^ multiple of the repetition frequency 
of the blanking signal of said television 85 
signal; 

means for storing the digitized facsimile 
signal pulses in a diift register by means of 
fint shift pulses having equal repetidon fre- 
quency to said sampling pulses; 90 

means for reading cut the stored distal 
signal pulses from said shift register within 
the blanking period of said television signal 
in response to second shift pulses, the num- 
ber of said second shift pulses included with- 95 
in one blanking period being equal to the 
number of the first shift pulses included with- 
in the repetition period of the blanking 
period; 

means for adding the *read out' digital 100 
signals to said television signals; and means 
for transmitting said tdevision signals with 
said digital facsimile signals superimposed 
therein. 

9. Signal recdving apparatus for the dec- 105 
trical conununicadon system daimed in claim 

8, comprising: 

means for reproducing said television signol 
containing time-compressed pulses produced 
from said facsimile signal in the blanking 
period of said television signal; 

means for separatin^; said time-compressed 
pulses from said tdevision signal; 

means for storing said time-comf^essed 
pulses in a shift register during said blanking ^15 
period in response to third shift pulses; 

means for reading out the stored pulses 
from said shift register in response to fourth 
shift pulses, the number of said fourth shift 
pulses included within one repetition period 120 
of said blanking signal being equal to the 
number of said third shift pulses included 
within one blanking period; 

means for reproducing said facsimile signal 
from the read out signals; and 125 

means for producing a facsimile picture in 
response to said reproduced facsimile signal. 
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10. An electrical communication system as 

claimed in claim 1 substantially as described U. JOHN PRIOR 

with reference to the accompanying drawings. Patent Agent, 

11. Signal receiving apparatus as claimed 110, Kennington Road, 
in claim 9 substantially as described with London, S.E.I 1. 
reference to the accompanying drawings. 

Printed for Her Majesty's Stationery Office, by the Courier Press. Leamington Spa, 1970, 
Published by The Patent Office. 25 Southampton Buildings, London, WC2A I AY. from 
which copies may be obtained. 



1204190 COMPLETE SPECIFICATION 

« ,uccTe '■'"'« <irowl"S '« « reproduetlCB of 
8 Snctis Or/gMa» on a reduced icale 
Sheet 1 




FIG. 1 



1204190 COMPLETE SPECIFICATION 

Q SHEETS drawing If a reproduction of 
the Ortfinal on a reduced scale 

Sheet 2 



13 



11 



14 







6 




10 









12 



FIG. 2 



1204190 COMPLETE SPECIRCATION 
i{ is a rej 
of on a n 

Sheet 3 



ruccTC drawing is a rtproducitan of 
anccia Orlfnol on <s reduced teak 



261 



21 - 







23 



22 



8 



IG. 3 



.J 



1204190 COMPLETE SPECIRCATION 

8 SHEtTS Original on a reducrt «o/« 

Sheet 4 




l3« 



FIG. 4 



1204190 
8 SHEETS 



ji ji — n — n ^ 




COMPLETE SPECIFICATION 
rhl« drow/ng li o reprorfuct/on of 
the Original on a. reduced scale 
Sheet 5 



FIG. 5 



1204190 COMPLETE SPECIFICATION 

9 SHEETS ^'i'' "i^"^'"! '' ' reproduction of 
tn« Original en a rerfueerf seak 
Sheet 6 



[ 



35 



33 



34 



FIG. fa 



1204190 COMPLETE SPECIFICATION 

^ ii a repf 
jI on 0 red 

Sheet 7 



ft cucc-n: This Hrawinz ii o reproduction of 
0 bMtti:> Ofigino/on o reduced $coi« 



40 



21 



22 



23 



I 



33^ 

S 



FIG. 7 



1204190 COMPLETE SPECIRCATION 

0 eute-K drawing li o ttpreduetlon of 
B SHtbr^ Original on o rerfuced tcolo 

Sheet 8 



c . d 

_LJLJ_JL n — nil 

d c 

h n n - n n fl_L 



FIC. B 



